We present and analyse new R-band frames of the gravitationally lensed double quasar FBQ 0951+2635. These images were obtained with the 1. 
Optical follow-up of FBQ 0951+2635 has been done in the current decade. This includes early imaging and monitoring with the HST (Kochanek et al. 2000) and the Nordic Optical Telescope (NOT, Jakobsson et al. 2005) , as well as imaging from the Sloan Digital Sky Survey (SDSS, Adelman-McCarthy et al. 2008) . The 2.5-year monitoring campaign at the NOT focused on the R passband. These R-band frames allowed Jakobsson et al. (2005) and Paraficz et al. (2006) to study the time delay between components and early extrinsic variability. The time delay between A and B is of about two weeks (Jakobsson et al. 2005 months. These extrinsic fluctuations (which are not originated in the source quasar) were attributed to microlensing by collapsed objects within the lensing galaxy (e.g., Wambsganss 1990 , and references therein). However, the information obtained in the first years of monitoring with the NOT (1999 NOT ( −2001 does not permit to decide on the true microlensing variability, so additional imaging is required to address this issue. For example, in Fig. 2 (middle and bottom panels) of Paraficz et al. (2006) , one sees that the microlensing gradients can account for basically all variability without the need of introducing additional short-term (∼ months) microlensing events (see the distributions of points around the linear fits). Alternatively, in the same panels of Fig. 2 of Paraficz et al. (2006) , sets of short-term microlensing events can also explain the observed variations. Thus, it is unclear what kind of microlensing fluctuations occur in FBQ 0951+2635: short-timescale events or gradients lasting years (tracing a long-timescale event)?. Although both kinds of fluctuations may be present, one reasonably expects the presence of a dominant kind accounting for most of the observed microlensing variability. In this paper, we try to identify the dominant microlensing variations.
In Sect. 2 we analyse new R-band images taken at the Maidanak Observatory in the 2001−2006 period. The previous NOT results and the Maidanak analysis permit us to check the kind of microlensing fluctuations in the red part of the optical continuum (in the observer frame). In Sect. 3 we study FBQ 0951+2635 by using a redder optical filter (i Sloan passband). The i-band frames correspond to a new monitoring campaign with the 2m Liverpool Robotic Telescope (LRT) during the first semester of 2007. To support our main results, we also use a few complementary frames in public and private archives. The conclusions are presented in Sect. 4.
LIGHT CURVE AND FLUX RATIO IN THE
R BAND FBQ 0951+2635 is part of a compact lens system, since the two quasar components are separated by 1. ′′ 1 (Schechter et al. 1998 ) and the very faint lensing galaxy is 0.
′′ 2 away from the faintest component B (Jakobsson et al. 2005) . Fortunately, the lensing galaxy remains too faint to be detected with a standard R filter (Jakobsson et al. 2005) , and this is an advantage when doing photometry. Thus, the system can be described by two stellar-like objects. There are two field stars near the lensed quasar: the bright star S1 and the faint star S3 (see Fig. 1 ). The FWHM of the seeing disc is measured on the S1 star, which is also used to estimate the point spread function (PSF) of the stellarlike sources. This estimation allows us to obtain PSF fitting photometry for the double quasar. A single-epoch magnitude difference (mB − mA) could not represent the magnitude difference at the same emission time (∆mBA), because one should take into account the 16-day time delay between components (Jakobsson et al. 2005) . However, the typical variability of FBQ 0951+2635 on a timescale of ∼ 2 weeks gives us the typical amplitude of the deviations δ = mB − mA − ∆mBA, so a correction for simultaneity can be estimated from variability studies. Throughout most of this paper, we derive ∆mBA values from single-epoch magnitude differences, whose photometric uncertainties are properly enlarged to incorporate the simultaneity error σsim (i.e., the typical amplitude of δ). We adopt σsim = 0.03 mag, which is consistent with the R-band root-mean-square (rms) variability of FBQ 0951+2635 over a 16-day period (see details in subsection 2.1), as well as with the i-band variability over such timescale (see subsection 3.1). All single-epoch measurements of ∆mBA include the 0.03-mag uncertainty added in quadrature to the photometric errors. The flux ratio between components is given by A/B = 10 0.4×∆m BA .
Maidanak follow-up observations
The Maidanak gravitational lens monitoring programme is being conducted by an international collaboration of astronomers from Russia, Ukraine, Uzbekistan, and other countries. The median FWHM (∼ 0. ′′ 7) and number of clear nights (∼ 200 nights per year) at Mt. Maidanak (Artamonov et al. 1987; Ehgamberdiev et al. 2000) permit to obtain high-resolution images of compact lens systems (e.g., Koptelova et al. 2005) , and here we present and analyse R-band observations of FBQ 0951+2635. These Maidanak homogeneous observations from April 2001 to May 2006 are an important tool to understand the microlensing variability in the double quasar.
Our Maidanak monitoring consisted of 190 frames (exposures) in the R band, which were taken with the 1.5m AZT-22 Telescope at Mt. Maidanak 1 (Uzbekistan) on 37 different nights (see Table 1 ). We used the LN2-cooled CCD camera (BroCam) with SITe ST-00A CCD chip. This 2000×800 CCD detector has pixels with a physical size of 1 Information on the Maidanak Observatory is available from the Website http://www.astrin.uzsci.net/index.html. 15 µm, giving angular scales of 0.
′′ 135 pixel −1 (long-focus mode) and 0.
′′ 268 pixel −1 (short-focus mode). The gain and readout noise are 1.2 e − ADU −1 and 5.3 e − , respectively. The pre-processing of each frame consists of bias subtraction, overscan trimming, flat fielding, and cosmic rays cleaning. For each observation night, we have two or more individual frames obtained under good seeing conditions: FWHM ∼ 1 ′′ . For example, in Fig. 1 we display the central region (1 ′ ×1 ′ ) of an 180-s exposure in subarcsecond seeing conditions. This R-band image (logarithm of counts over the FBQ 0951+2635 field) includes the S1 star (∼ 16.6 mag), the two components A and B (∼ 17.1 mag and ∼ 18.3 mag, respectively), and the S3 star (∼ 19.5 mag). Moreover, the average signal-to-noise ratio (aperture radius of 2 ′′ , i.e., 2× FWHM) of an 18 mag star is SNR ∼ 50. Thus, most of the nightly FWHM values are less than the separation of the double quasar and there is significant signal associated with the faintest quasar component.
PSF fitting photometry leads to instrumental fluxes of components and field stars. These fluxes are calculated using the instrumental photometry pipeline by Shalyapin et al. (2008) . We also obtain calibrated light curves (in mag) of A, B and S3, as well as single-epoch magnitude differences mB − mA. The individual values are then combined to form nightly means and standard deviations of means (i.e., standard errors). The standard errors of mB − mA are properly enlarged because we are interested in magnitude differences at the same emission time (see explanation above). The fluxes of A, B and S3 on April 15, 2001 are also compared to the corresponding NOT fluxes at close dates (Jakobsson et al. 2005 ). We do not find offsets in the fluxes of A and S3, but the flux of B is slightly higher (60 mmag) than the NOT level around April 15, 2001 . This offset is very probably due to a small contamination by the lens galaxy light (which is absent in the NOT fluxes), so a 60-mmag correction is taken into account when obtaining final fluxes of B. Each of the four combined curves (mA, mB, mS3 and ∆mBA) incorporates 37 data points. These data points and other quantities of interest are presented in Table 2 .
Although the standard errors may be good estimators of the nightly photometric errors in mA, mB and mS3, changes in the colour coefficient and/or the possible inhomogeneous response over the camera area could produce a substantial amount of additional noise throughout the several years of monitoring (e.g., Shalyapin et al. 2008) . We check this possibility by comparing the average standard error of mS3 and the standard deviation of mS3 over the whole monitoring period. There is a bias factor of about √ 3, so we multiply the average standard errors of mA, mB and mS3 by √ 3 to derive typical photometric errors. These final uncertainties are 9 mmag (A), 24 mmag (B) and 28 mmag (S3). The top panel in Fig. 2 shows the final brightness records of the double quasar and the S3 star. Filled circles, filled triangles and open circles trace the behaviours of A, B (shifted by −0.7 mag) and S3 (shifted by −1.2 mag), respectively. The almost parallel fading by ∼ 0.6 mag of the two components indicates the presence of long-timescale intrinsic variability (extrinsic variations are discussed below). Around day 2750 (JD−2451100), one can see an important scatter in the light (1) civil date (ymmdd), (2) number of frames, (3) JD−2451100, (4) exposure time per frame (s), (5) FWHM of the seeing disc ( ′′ ), (6) ellipticity of the seeing disc, (7) SNR of an 18 mag star (within a 2 ′′ aperture radius), (8) curves of A and B. This scatter was produced when the camera (BroCam) reached the end of its lifetime.
In general, sampling is unsuitable when doing analysis of short-timescale (intra-year) variability. However, this kind of study is possible in 2004 (see Table 1 ), i.e., around day 2000 in Fig. 2 (top panel) . In the bottom panel of Fig. 2 , while the filled circles describe the time evolution of the flux of A, the filled triangles represent the time-and magnitudeshifted light curve of B. The fluxes of B are advanced in 16 days (time delay; Jakobsson et al. 2005 ) and increased by 1.246 mag (average magnitude difference between the timeshifted record of B and the light curve of A; although bins with semi-size of 4 days are used, the average magnitude difference is within the 1.24-1.25 mag interval for any bin semi-size below 6 days). We show that there is good agreement between both brightness records, i.e., the two records are consistent with each other in the overlap periods. For this reason, we can state that short-timescale microlensing is absent or elusive. The time-delay-corrected flux ratio (Rband data from day 1900 to day 2050) is A/B = 3.15 ± 0.05 (1σ).
We also obtain the Maidanak and NOT R-band typical variability of FBQ 0951+2635 at time lags ∆t 100 days, with special emphasis on ∆t = 16 days, i.e., the time delay between components. The typical magnitude variation on this timescale is directly related to the simultaneity error σsim that we introduce in the second paragraph of section 2. The rms variability (∆s) 2 1/2 at lag ∆t is given by
where the sum only includes the (i,j) pairs verifying that tj − ti ∼ ∆t (the number of such pairs is N ). To derive the rms values from Eq. (1), we consider the magnitude variations in both components A and B (Maidanak fluctuations from day 2700 to day 2800 are doubtful, and thus, this Maidanak observation period is not taken into account in the analysis; see above). Fig. 3 shows the structure functions obtained from the Maidanak (filled circles) and NOT (filled squares) light curves, using independent 4-day bins. Two vertical dashed lines define the bin of interest (around the lag of 16 days). At lags ∆t < 60 days, the quasar was somewhat less active over days 50−1000 (NOT data). The horizontal dashed line corresponds the 0.03 mag level, which roughly coincides with the Maidanak rms variability at the lag centered on 16 days. These results explain why we take σsim = 0.03 mag, at least at red wavelengths. We remark that the bottom panel of Fig. 2 shows a "flare" of ∼ 0.1 mag over ∼ 10 days, between day 1990 and day 2000, and this seems to question our variability analysis in Fig. 3 . However, taking the error bars into account, the true variation in the flux of B could be of about 30 mmag. This is in good agreement with the adopted variability over a 16-day period. Moreover, the ∼ 0.1-mag jump (considering central values) is only defined by two consecutive fluxes of the B component. In other words, it is a very poorly sampled variation in the faintest and noisest component, which is most likely caused by observational noise. The 37 single-epoch measurements of ∆mBA in Table 2 are grouped in 7 different time intervals (see the seven periods in Table 1 and the corresponding days in Table 2 ). We compute the weighted average and its uncertainty for each interval. These averages are then translated into 7 Rband flux ratio measurements with an 1−3% accuracy. The new flux ratio values are depicted in Fig. 4 (filled circles) . For example, the flux ratio around day 2000 (3.17 ± 0.03; 1σ) is consistent with the result in two paragraphs above, which takes the time delay correction into account. Around day 2750, we obtain two estimates of A/B due to the fact that the photometric data show a large scatter (see above). Firstly, we use all available nights (last open circle in Fig. 4) . Secondly, only high-quality nights, i.e., FWHM < 1.
′′ 1 and SNR > 50, are considered (filled circle above the last open circle in Fig. 4 ). This second estimation seems more reliable, so the first one is assumed to be biased. We also compare the NOT flux ratio at an intermediate epoch and the corresponding Maidanak ratio from the former ST-7 CCD camera (which was operating in that epoch). The Maidanak/ST-7 1σ measurement, 2.58 ± 0.05 (first open circle at day 484), is in excellent agreement with the NOT gradient and limits (dashed lines; see the first paragraph in subsection 2.3). r-band flux of B is not corrected by a possible contamination by the lens galaxy light (the r-band correction will be significantly smaller than the 60-mmag offset in the R band, since the r Sloan filter does not transmit light at wavelengths of 700-900 nm), and the r-band magnitude difference is taken as the magnitude difference in the R band (this is a reasonable assumption because the r − R colours of both components are similar). We note the agreement between the SDSS flux ratio at day 2250 (first filled triangle in Fig. 4) , and the Maidanak/BroCam value of A/B around day 2300 (filled circle next to the first filled triangle in Fig. 4 ).
Complementary frames
Maidanak observations in 2007 were done with the Spectral Instruments (SI) 600 Series CCD camera. It is a 4096×4096, 15-µm pixel CCD. The rectangular pixels have angular scales of 0.
′′ 303 (along the horizontal axis) and 0. ′′ 258 (along the vertical axis). The camera gain is 1.45 e − ADU −1 and the readout noise is 4.7 e − . These Maidanak/SI 600 Series frames belong to a private archive that is managed by several teams. To test the time evolution of A/B in recent years, we use the three R-band frames that were taken on April 13, 2007. After applying a 60-mmag correction to the fluxes of B, the flux ratio at day 3104 is A/B = 3.17 ± 0.10 (last filled triangle in Fig. 4 ). Paraficz et al. (2006) suggested two possible R-band microlensing gradients over days 50−1000 (see middle and bottom panels in Fig. 2 of Paraficz et al. 2006 ). However, the second solution (0.077 ± 0.007 mmag day −1 ) seems more consistent with the analysis by Jakobsson et al. (2005) , so we only consider this early microlensing slope. Jakobsson et al. (2005) found a flux ratio A/B = 2.65 ± 0.02 (∆mBA = 1.06 ± 0.01 mag) when they focussed on the last part of the NOT brightness records, i.e., around day 800 (see the filled square in Fig. 4) . This is fully consistent with the second linear fit by Paraficz et al. (2006) (see bottom panel in Fig. 2 of that work) , which indicates ∆mBA = 1.06 at day 800. Alternatively, the extrinsic variability could be due to two consecutive short-term microlensing events before day 700. While the first event was fitted to a Gaussian, it is also apparent the possible existence of a second event (see data point distribution between days 400 and 600). From day 700 to day 1000, the observations are consistent with constant microlensing because almost all error bars cross the zero level. If the two rapid events with similar amplitude are true features, no gradient is required to account for the observations. The two alternatives and their extrapolations to more recent epochs are depicted in Fig. 4 . The inclined dashed lines represent the gradient of 0.077 ± 0.007 mmag day −1 (absence of short-term events). The horizontal dashed lines are the lower and upper limits associated with the second scenario: absence of a gradient, but presence of short-timescale fluctuations with amplitude of about 60 mmag (flaring behaviour of B).
Global perspective on flux ratio evolution
As we can see in Fig. 4 , the Maidanak measurements from day 2600 to day 3100, i.e., the last two filled circles and the last filled triangle, are consistent with the first microlensing scenario. However, the most recent behaviour of A/B does not imply the presence of a long-term gradient lasting ∼ 10 years. The whole set of results within the ∼ 3000-day monitoring period suggests the existence of a long-timescale microlensing fluctuation, which had a bump between day 1200 and day 2200, and has remained almost flat during the last years. The bump consists of a significant increase (in A/B) of about 15% followed by a shallow decrease. As the flux ratio is measured accurately, the signal-to-noise ratio for the prominent increase is ∼ 3−5. When a source crosses a microlensing magnification pattern, the associated light curve may have a complex structure including different gradients at different epochs (e.g., Wambsganss 1990 ). We also point out that our new flux ratio estimates clearly disagree with the second scenario (see horizontal dashed lines in Fig. 4) , which is based on the exclusive production of short-term (∼ months) fluctuations.
FOLLOW-UP IN THE i SLOAN PASSBAND

LQLM campaign
We included FBQ 0951+2635 as a key target in our Liverpool Quasar Lens Monitoring (LQLM) programme Shalyapin et al. 2008) . The optical frames were taken with the LRT 3 between February 6, 2007, and May 31, 2007 . Each observation night consisted of five exposures of 100 sec in the i band, using a dither cross pattern (see observations summary in Table 1 ). The LRT pre-processing pipeline included bias subtraction, trimming of the overscan regions, and flat fielding. These preprocessed frames are publicly available on the Lens Image Archive of the German Astrophysical Virtual Observatory 4 . We initially remove all frames that either are characterised by an anomalous image formation or have large seeing discs (FWHM > 2 ′′ in the frame headers). Later we carry out cosmic rays cleaning and defringing. In the last step of the whole pre-processing procedure, all frames in each night ( 5) are combined, i.e., they are aligned and then averaged.
We create a stacked frame (consisting of the combination of the best exposures) to better detect the lens galaxy and to subtract its light in the combined frames. This represents a total exposure time of 4.4 hours. The stacked image is characterised by FWHM = 1.
′′ 17 and a very high signal-tonoise ratio (SNR = 413), where FWHM and SNR (aperture radius of 2× FWHM) are measured on the S1 and S3 stars, respectively. In the i band, S3 has a magnitude similar to that of the faintest quasar component B. Unfortunately, neither our best combined frames in terms of FWHM and SNR, nor our deep stacked frame lead to detection of the lens galaxy. Moreover, we obtain meaningless results by using constraints on the relative position and brightness profile of the galaxy (taken from Jakobsson et al. 2005) . The 2D signal from the very faint galaxy seems to be strongly affected by the photon noise of the quasar components and background, so we cannot resolve that signal in our frames. Thus, our instrumental photometry pipeline (Shalyapin et al. 2008) only fits the instrumental fluxes of both components, which are described by stellar-like objects (PSF fitting photometry, using S1 as PSF star). Once the instrumental photometry is done, we obtain calibrated and corrected brightness records of A, B and field stars. The transformation (calibrationcorrection) pipeline incorporates zero-point, colour and linear inhomogeneity terms, and the final magnitudes are given in the SDSS photometric system (Shalyapin et al. 2008) . This transformation software is exclusively applied to the combined frames with FWHM < 1.
′′ 5 and SNR > 50, i.e., on 22 out of 52 observation nights (see Table 3 ).
The top panel in Fig. 5 displays the LQLM light curves of the lensed quasar (A and B components) and the S3 star. Filled circles, filled triangles and open circles trace the behaviours of A, B (shifted by −0.9 mag) and S3 (shifted by −0.6 mag), respectively. There must be some diffuse contamination by the lens galaxy light, so the B fluxes in Table  3 and Fig. 5 are greater than the true ones. From the standard deviation of mS3 over the whole monitoring period, we (1) civil date (ymmdd), (2) number of 100-s exposures, (3) JD−2451100, (4) FWHM of the seeing disc ( ′′ ), (5) ellipticity of the seeing disc, (6) SNR of the S3 star (within a 2× FWHM aperture radius), (7) infer a typical error in the S3 fluxes of 17 mmag (see open circles and associated error bars). Hence, the typical uncertainty in the B fluxes should be larger than 17 mmag, since B is as bright as S3 (∼ 18.5−18.6 mag), but it is located within a crowded region. Unfortunately, even using frames with FWHM ∼ 1. ′′ 2 and SNR ∼ 80, we cannot achieve 1−2% level photometry for B (some deviations between adjacent nights are relatively large).
Four pairs of adjacent fluxes of A show significant scatters around the mean values (in the top panel in Fig. 5 , we draw four lines joining the members of each pair). For this reason, they are grouped (by computing four mean fluxes at the corresponding mean epochs) to obtain a master light curve, i.e., an accurate (smooth) trend that reliably describes the underlaying short-timescale variability. This master curve is depicted in the bottom panel of Fig. 5 (filled circles). Before the gap, the quasar has a small level of activity. However, after the gap, there is a 60-mmag gradient lasting about 30 days. Thus, the R-band and i-band records exhibit similar variability levels on a timescale of ∼ 2 weeks (see Fig. 3 ). To gain perspective on the nature of the observed variability in the i band (A component), the B light curve is shifted in time (using the 16-day time delay by Jakobsson et al. 2005) , and then is compared to the master light curve of A. We derive an average magnitude difference of 1.094 mag between the time-shifted record of B and the master curve of A (using bins with semi-size of 2-4 days). The time-and magnitude-shifted light curve of B is also included in the bottom panel of Fig. 5 (filled triangles) . The typical error in the S3 fluxes is used as a lower limit for the uncertainty in the photometric measurements of B (see above). We find a clear agreement between the master curve of A and the adjacent fluxes of B, when these last fluxes are properly shifted in time and magnitude. Thus, there is no evidence of short-timescale extrinsic variability (due to microlensing or another phenomenon) in our i-band observations.
The new LQLM light curves of FBQ 0951+2635 allow us to measure an accurate flux ratio (corrected by the time delay) in the i band: A/B * = 2.74 ± 0.02 (1σ). We do not measure the i-band flux ratio A/B around day 3100 but the contaminated ratio A/B * , where B * = B + G and G is a contribution due to the lensing galaxy.
SDSS frame and recent evolution of A/B
The high-quality SDSS 2 i-band frame of FBQ 0951+2635 at day 2250 (FWHM = 0.
′′ 75 and SNR = 99) leads to a flux ratio A/B * = 2.8 ± 0.1 (1σ), in good agreement with the LQLM estimation. We note that B * = B + G (see above), and the uncertainty in the SDSS flux ratio incorporates both photometric and simultaneity errors. This last error is associated with the use of fluxes at the same time of observation, i.e., without time delay correction (see above). There is no evidence of an appreciable evolution in A/B * over days 2250−3100. This i-band result agrees with the Maidanak-SDSS recent trend of A/B in the R band (see filled circles and triangles from day 2250 to day 3100 in Fig. 4) . Comparing the flux ratios in both optical filters, we may derive that the lens galaxy light in the i band produces a plausible contamination of the B component in such filter (∼ 130 mmag).
CONCLUSIONS
A previous analysis showed the existence of extrinsic variability of the observer-frame optical continuum in the gravitationally lensed double quasar FBQ 0951+2635. The two quasar components (A and B) cross two different regions of the lensing galaxy, so distributions of collapsed objects could affect one (or both) of the light curves and then produce extrinsic variations. This microlensing hypothesis is more plausible for the B component because it crosses the central region of the galaxy (see Jakobsson et al. 2005 (Dai & Kochanek 2009 ). However, the X-ray flux ratio has a large uncertainty and it is not useful for comparison with our estimates in the optical continuum.
If microlensing in the B component is the physical origin of the long-timescale fluctuation, this fluctuation represents a progressive demagnification of B followed by a quasi-stationary evolution in more recent epochs. The optical continuum flux ratio at red wavelengths is always below the Mg ii flux ratio (Jakobsson et al. 2005 , see also Fig. 4) , which is usually assumed to be weakly affected by microlensing. Thus, the recent microlensing magnification of B would be relatively weak, but still appreciable. The microlensing peak (maximum magnification of B) would have taken place before the discovery of the lens system by Schechter et al. (1998) . Strictly speaking, the continuum flux ratio refers to the flux ratio in the R band, i.e., a spectral region containing both the red continuum and the Mg ii emission line. However, this line only contributes a few percent to the broad band fluxes (see Fig. 4 of Schechter et al. 1998) . It can be shown that the line-corrected ratio is very similar to the ratio from total fluxes in the R band (see also Jakobsson et al. 2005) . We also note that A/B is not corrected by any extinction factor, so this flux ratio might be a biased estimator of the lens (macrolens + microlens) magnification ratio. For example, Falco et al. (1999) suggested the relative extinction of A by dust in the lensing galaxy. This dusty scenario leads to a true lens magnification ratio greater than A/B.
We point out that new flux ratios at a large collection of wavelengths should be key tools to discuss dust extinction and microlensing in the lensing galaxy (e.g., Wambganss & Paczynski 1991; Falco et al. 1999; Goicoechea et al. 2005a,b; Elíasdóttir et al. 2006; Yonehara et al. 2008) . Moreover, FBQ 0951+2635 must be imaged in the rR bands during the next years (several times per year, with a 2-week separation between consecutive observations). This modest monitoring programme will lead to draw the future evolution of A/B, as well as to obtain relevant information on the structure of both the source quasar and the intervening galaxy (e.g., Wambsganss 1990; Kochanek 2004; Morgan et al. 2007 ).
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